Development of a catalytic enantioselective conjugate addition of 1,3-dicarbonyl compounds to nitroalkenes for the synthesis of endothelin-A antagonist ABT-546. Scope, mechanism, and further application to the synthesis of the antidepressant rolipram.
The enantioselective synthesis of endothelin-A antagonist ABT-546 has been accomplished via the discovery and development of a highly selective catalytic asymmetric conjugate addition of ketoesters to nitroolefins. Employing just 4 mol % bis(oxazoline)-Mg(OTf)(2) complex with an amine cocatalyst, we obtained the product nitroketone with 88% selectivity at the aryl-bearing stereocenter and in good yield on scales ranging to 13 mol. The effects of ligand structure, metal salt, and solvent on the reaction are described. Particularly important to the reaction is the water content. While water is necessary during the generation of the catalyst, the water must be then removed to maximize stereoselectivity and reactivity. The reaction has been extended to other dicarbonyl substrates, and a variety of substitution patterns are tolerated on the nitroolefin partner. The reaction has also been employed in the synthesis of the antidepressant rolipram. Investigations relating to the mechanism of the reaction are also described.